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LISTING OF THE CLAIMS: 

This listing of claims will teplzce all prior versions and listings of claims in the application: 

1 . (withdrawn) A process of preparing a copolymer con^osition that includes a diene- 
modified propylene random copolymer, comprising: 

contacting a metallocene catalyst compound with a polymerization medium that includes 
at least a propylene monomer and an internal non-conjugated diene monomer; and 

conducting polymerization of the monomers in the presence of the metallocene catalyst 
compoimd for a time sufSdent to provide a diene-modified polypropylene random copolymer 
that includes monomeric units derived from each of the monomers, and having fix>m 0,0 wt% to 
2.0 wt% ethylene and a heat effusion of 30 J/g or more. 

2. (withdrawn) A process of preparing a polymer composition that includes a diene- 
modified propylene random copolymer, comprising: 

contacting a metallocene catalyst compound having at least two indenyl ribgs or 
derivatives of indenyl rings, each ring being substituted at fhe 2 and/or 4 positions, with a 
polymeri2;ation medium that includes at least a propylene monomer and an internal non- 
conjugated diene monomer that has an intemal double bond comprising a di-substituted vin>1 
group or a tri-substituted vinyl group; and 

conducting polymerization of the monomers in the presence of the metallocene catal}^ 
compound for a time sufficient to provide a diene-modified polypropylene random copolymer 
that includes monomeric units derived from each of the monomers, and having firom 0.0 wt% to 
2.0 wt% ethylene and a heat of fiision of 30 J/g or more. 

3. (withdrawn) The process of claim 1 , in which the intemal non-conjugated diene 
monomer has an intemal double bond comprising a di-substituted vinyl group or a tri-substituted 
vinyl group, 

4. (withdrawn) The process of claim 1, in which the a, internal non-coi^'ugated diene 
monomer has an intemal double bond comprising a di-substituted vinyl group or a tri-substituted 
vinyl groiQ) having one or more methyl group substituents. 
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5. (withdrawn) The process of claim 1, on which the % internal non-conjugated diene 
monomer has an internal double bond cotnpiising a tri-substituted vinyl group having two 
methyl gfOMp substituents. 

6. (withdrawn) The process of claim 1, in which the a, intemal non-conjugated diene 
monomer comprises 2-methyl-l,5-hexadiene or 7-methyl-I.6-octadiene. 

7» (withdrawn) The pTx:)cess of claim 1 ^ in which the metallocene catalyst compound is 
or includes a substituted or unsubstituted silyl-bridged or ethylene-bridged bis-indenyl 
metallocene. 

8. (withdrawn) The process of claim 1 , in which the metallocene catalyst compound 
comprises a bridged metallocene compound having at least two indenyl rings or derivatives of 
indenyl rings, each ring being substituted at the 2 position. 

9. (withdrawn) The process of claim 1, in which the metallocene catalyst compound 
comprises a bridged metallocene compound having at least two indenyl rings or derivatives of 
indenyl rings^ each ring being substituted at the 2 and 4 positions. 

10. (withdrawn) The process of claim 1, in which Ae metallocene catalyst compound 
comprises supported dimethylsilylbis (l-methyM-phenjd-l-indenyl) zirconium dimeth>4. 

1 1 . (withdrawn) The process of claim 1 , in which the metallocene catalyst confound is 
activated with a dimethylanilinium tetrakis (perfluorophyl) boron activator. 

12. (withdrawn) The process of claim 1» in which the metallocene catalyst compound is 
activated with a methlyaluminoxane activator. 

13. (withdrawn) The process of claim 1» in which the metallocene catalyst compound is 
represented by the formula: 
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(1) 



wherein: 

is selected from the group consisting of titanium^ zircomum, hafiiium. vanadium, 
niobium, tantalum, chromium, molybdenum and tungsten; 

r1 and r2 are identical or different, and are one of a hydrogen atom, a Ci-C j o alkyl 
group, a Cj-Cio alkoxy groiQ>, a Cg-Cio aryl group, a Cfi-Cio aiyloxy group, a C2-C10 alkenyl 
group, a C2-C40 alkenyl group, a C7-C40 arylalkyl group, a C7-C40 alkylaryl group, a C8-C40 
arylalkenyl group, an OH group or a halogen atom; Rl and r2 may also be joined together to 
form an alkanediyl group or a conjugated €4^0 ligand which is coordinated to in a 

metallocyclopentene fashion; and may also be identical or different conjugated dienes, 
optionally substituted with one or more bydrocaibyl, tri(hydFocarbyl)siIyl groiqis or 
hydrocarbyl, tri(bydTiocarbyl)silylhydrocarbyl groups, said dienes having up to 30 atoms not 
counting hydrogen and forming a % complex with M, examples mclude l,4-diphenyl-l,3- 
butadieae, 1,3-pentadiene. 2-methyH,3-pentadiene, 2,4-hexadiene, l-phenyM,3-pentadiene, 
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group^ 
SR' 



l,4-dibenzyl-l,3-butadiene, 1,4-ditolyil 
1 ,4-dinaphthyl- 1 ,3-butadiene; 

Each r3 is identical or 
halogen atom, a Ci-Cio allc/1 group 
be halogGiiated, a C2-C1 q alkenyl 
C8-C40 arylalkcnyl group, a -NR'2, 
halogen atom, a Ci-Cjo alkyl group, 

r4 to r7 are identical 

two or more adjacent radicals to 
moFB lings; 

Rl3 is 

R14 Rl4 



r7 



M2 



R15 



-1,3-butadiene, l,4-bis(trimethylsilyl)-l,3-butadiene, and 



different from the other r3 and is each a hydrogen atom, a 
vjrhich may be halogenated, a Cg-Cjo aryl group which may 
I, a C7-C40 -aiylalkyi group, a C7-C40 allQ^laryl group, a 
\ -OR*. -0SiR*3 or -FR'2 tadical, wherein R' is one of a 
a Cg-Cjo aryl group; 

different and are hydrogen, or are as defined for r3 or 
together with the atoms connecting them form one or 



Or 



pr 



Rl4 



R14 



M2 . m2 (CRalS) 



•m2 



R15 Rl5 



Rl4 



O m2 



Rl5 



alkyl 



R15 



R14 



R14 



R15 



O m2 



Rl5 



-B(Rl4).. -Al(Rl4)., .Ge-, -Sn^. -O-, -S-. -SQ-, -SO2-. -N(R14)., -CO-, -P(R14)., or 
P(0)(Rl4).: 

wherein: r14 RlSand r16 
atom, a C1-C20 l>randied or linear 
C30 aryl group, a C5-C30 fluoroai>i 



identical or different and are a hydiogoi atom, a halogen 
group, a C1-C20 fluoroalkjd or silaalkyl group, a C5- 
ffffxap, a C1-C20 alkoxy group, a C2-C20 alkenyl groiq>. a 
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C7-C40 arylalkyl group, a C8-C40 aiylalken>1 group, a C7-C40 alkylaiyl group, or r14 and 
r1^, together with the atoms binding them, fonn a cyclic ring; 
or, is represented by the fiinnula: 





R« 










>( 













wherein: r17 to r24 are as defined for r1 and r2. or two or more adjacent radicals r17 
to r24, including r20 and r21 , togedier with the atoms connecting them fonn one or more 
rings; 

IS one or more carbons, silicon, germanium or tin; and 
R8, R5, r1 0, rU and r1 2 are identical or different and have the meanings stated for R4 

toR? 

14. (withdrawn) The piocess of claim 1, in which the metallocene catalyst compound is 
represented by the foiraula: 
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wherein: M is a metal of Group 4, 5, or 6 of the Periodic Table, for example 
titanium, zirconium, ha&ium, vanadium, niobium, tantalum, cbronuum, molybdenum and 
tmigsten, preferably^ zirconium, hafiuum and titanium, most preferably zirconium and hafnium; 

r1 and are identical or different, and are one of a hydrogen atom, a Ci-Cio 
alkyl group, a C]-Ciq alkoxy group, a Ce-Cjo aryl gioup, a Cg-Cjo aryloxy group, a C2-C10 
alkenyl group, a C7-C40 arylaDcyl group, a C7''C40 alkylaryl group, a C8-C40 aiylalkenyl group, 
or a halogen atom, or a conjugated diene which is optionally substituted with one or more 
hydrocarbyl, tri(hydrocarby1)silyl gix>ups or hydrocarbyl, tri(bydrocarbyl)silylhydrocarbyl 
groups, said diene having up to 30 atoms not counting hydrogen; 

and are defined the same as are R^ and R^; 
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r5 and r6 are identical or different, and are one of a hydrogen atom, a halogen 
atom, a Cj-Cjo altyl group, which may be halogenated, a Cg-Cjo fifonp, which may be 
balog6nate4 a C2-C10 atkenyl group, a C7-C40 aiylallcyl group, a C7-C40 alkylaiyl gioiq). a 
C8-C40 aiylalkcnjd group, a-NR2^^> -SR15^ -0R15, -OSiRsl^ or-PR2l^ radical, wherein: 
Rl5 is one of a halogen atom, a C\-C]q alkyl group, or a C5-C10 aryl groiQ>; 

R7i8 

r14 r14 r14 r14 



-M2 . m2 m2 , m2 (CR2I6) 

r15 r15 r15 r15 

r14 r14 r14 

) m2 O • C • 0 M2 

'is I I 

R15 r15 r15 



-B(R14).. -a1(r14)_, .Qe-, -Sn-. -0-, -S-, -SO-, -SO2-, -N(r14)., -CO-, -P(R14)., or- 
P(0)(Rl4).; 

wherein: r1 Sand r1 ^ are identical or different and are a hydrogen atom, a halogen 
atom, a C1-C20 branched or linear alkyl group, a C1-C20 fluoroallcyl or silaalkyi group, a Cg- 
C30 aryl group, a Cg-Cso fluoroatyl group, a C1-C20 alkoxy group, a C2-C20 aUcenyl group, a 
C7-C40 arylalkyl group, a C8-C40 arylalkenyl group, a C7-C40 allgrlaiyl group, or R14 and 
R15, together with the atoms binding them, form a cyclic ring; 
is carbon, silicon, germanium or tin; 

r8 and r9 are R^ and R^, are identical or different, and have the meanings stated 

forR^andRfi; 
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rIO^ r1 1 r12 r1 3 are idratical or different and have the meanings stated for 
R5 and R^; wherein at least one of R^^ and R^^ arc identical or different, and are one of a 
hydrogen atom, a halogen atom, a Cx-Cio alkyl group, which maybe halogenated, a Cg-Cio 
aiyl group, which may be halogenated, a C2-C10 alkenyl group, a C7-C40 arylalkyl group, a C7- 
C40 alkylaiyl group, a C8-C40 arylalkenyl group, a -NR2^^, -SR^^, -OR*^* -OSiRsl^ or - 

PR2^^ radical, wherein: r15 is one of a halogen atom, a Cj-Ciq ^*lkyl group, or a Cg-Cjo aryl 
groi^); and 

m and n are identical or different and are zero, 1 or 2, m plus n is zero, 1. 

15. (withdrawn) The process of claim 1 , in which the polymerization medium is 
substantially gel-free following formation of the polypropylene/diene copolymer. 

1 6. (withdrawn) The process of claim 1 , further comprising crosslinking the 
polypropylene copolymer. 

1 7. (withdrawn) The process of claim 1 , in which polymerization medium has less 
than 90 volume percent diluent. 

18. (withdrawn) The process of claim 1, in which polymerization medium has less then 
50 volume percent diluoit. 

1 9. (withdrawn) The process of claim 1, in which polymerization medium has less then 
30 volume percent diluent. 

20. (withdrawn) The process of claim 1 , in which the final polypropylene copolymer is 
isotactic or syndiotactic or atactic. 

2L (withdrawn) The process of claim 1, in which the metallocene catalyst compound is 
combined with the monomers in the absence of hydrogen or in the presence of hydrogen in an 
amount of up to 1.0 mole% hydrogen in the reactor. 
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22. (withdrawn) The process of claim 1 » in which the heat of fusion of the propylene 
copolymer is 25 J/g or more. 

23. (withdrawn) The process of claim 1 , in which the heat of fusion of the propylene 
copolymer is 50 J/g or more. 

24. (withdrawn) The process of claim 1, in which the heat of fusion of the propylene 
copolymer is 70 J/g and 100 J/g or more, 

25. (withdrawn) The process of claim 1, in which the propylene copolymer has a 
Branching Index of 1.0 or less. 

26. (withdrawn) The process of claim 1, in which the propylene copolymer ha$ a 
Branching Index of 0.95 or less. 

27. (withdrawn) The process of claim 1, in which the propylene copolymer has a 
Branching Index of 0.90 or less. 

28. (withdrawn) The process of claim 1, in which the propylene copoljoner has a 
Branching Index of 0»80 or less. 

29. (origmal) A copolymer composition comprising a diene-modified polypropylene 
random copolymer having propylene units; diene units derived from a, internal non-conjugated 
diene monomeis; ftora 0.0 wt% to 20 wt% ethylene units; and a heat fusion of 25 J/g or more. 

30. (original) The copolymer composition of claim 29 in which the diene units 
derived fioni a, internal non-conjugated diene monomers are present in the polypropylene 
copolymer in an amount of from 0.0005 mol% to 10 mol%. 
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3 1 . (original) The copolymer composition of claim 29 in which the diene units 
derived from a» internal non-conjugated dieue monomers are present in the polypropylene 
copolymer in an amount of from 0.005 mo]% to 1 mol%. 

32. (original) The copolymer composition of claim 29, in which the a, internal non- 
conjugated diene monomer is selected from the group consisting of 2-methy]-l,5-hexadiene and 
7-methyl-l, 6-octadiene, 

33. (original) The polymer composition of claim 29» in which the propylene 
copolymer has a crystallization temperature (Tc) of 25 °C or morei 

34. (original) The polymer composition of claim 29> in which the propylene 
copolymer has a crystallization temperature (Tc) of 50 °C or more- . 

35. (original) The polymer composition of claim 29, in which the propylene 
copolymer ha$ a crystallization temperature (Tc) of 75 or more. 

36. (original) The polymer composition of claim 29, in which the propylene 
copolymer has a crystallization temperature (Tc) of 1 ICC or more. 

37. (original) The polymer composition of claim 29, in which the propjiene 
copolymer has a crystallisation temperature (Tc) of from 25'"C to 115 

38. (original) The polymer composition of claim 29, in which the propylene 
copolymer has a melting point (Tm) of 5Q °C or more. 

39. (original) The polymer composition of claim 29, in which the propylene 
copolymer has a melting point (Tm) of 75 ""C or more. 

40. (original) The polymer composition of claim 29, in which the propylene 
copolymer has a melting point (Tm) of 100 or more. 
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41 . (original) The polymer composition of claim 29, in which propylene copoiymer 
has a melting point (Tm) of 125 °C or more. 

42. (original) The polymer composition of claim 29, in which the propylene 
copolymer hafi a melting point (Tm) of 165 °C or more. 

43 . (original) The polymer composition of claim 29, in which the propylene 
copolymer has a melting point (Tm) of fiiom 50 to 165°C. 

44. (original) The polymer composition of claim 29, in which the propylene 
copolymer has a melt flow rate of 0.01 or more. 

45. (original) The polymer composition of claim 29, in which the propylene 
copolymer has a melt flow rate of 0. 1 or more. 

46. (original) The polymer composition of claim 29, in which the propylene 
copolymer has a melt flow rate of 0.5 or more. 

47. (original) The polymer composition of claim 29. in which the propylene 
copolymer has a melt flow rate of 0.7 or more. 

48. (original) The polymer coniposition of claim 29, in which the propylene 
copolymer has a melt flow rate of 1 .0 or more. 

49. (original) The polymer composition of claim 29, in which the propylene 
copolymer has a meh flow rate of 1 .5 or more. 
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